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1. IIEJIM OCBOEHUA

Ieanr AMCHMILIMHBI — TTOJYYEHHE OOYYarOIIMMHCH KOMIUIEKCA 3HAHWM, HABBIKOB M YMEHHM B 00JacTH
TEOPETUUECKUX OCHOB M TPAKTUUECKUX IPHUEMOB M CPEICTB METOIOB KOHTPOJS W aHajIM3a IPOLECCOB
oOorareHus

33}12‘{3 AUCHUIIJIUHBI.

HAy4IUTh COBPEMEHHBIM METOJAaM KOHTPONS W aHalIW3a CHIPhSI W TPOAYKTOB IIpoIecca OOOTAlIeHHsS, HX
paI.II/IOHaHBHOMy BI)I60py Ha OCHOBC aHAJIMTHYCCKUX U MeTpOJIOFI/I‘IeCKHX XapaKTepHCTI/IK B 3aBUCHUMOCTH OT LICIIN
KOHTPOJISI, TEXHUYECKUX TPeOOBaHM, YKOHOMHYIECKOH 11eJIecO00pa3HOCTH,

2. MECTO B CTPYKTYPE OGPA3OBATEJIbHOM ITPOT PAMMBI

UYacts OIIOIT BO (6a3oBasi, BapnaTHBHAs) | BapHaTHUBHAS

2.1 TpeGoBanus K npeIBapUTeIbHOI MOATOTOBKE 00y4YaOIMXCS

2.1.1 | OOoraieHre MOJAC3HBIX HCKOMAEMBIX

2.1.2 | Xumus

2.2 JAucnuniunel (MoayJm), npaktuku 1 HUP, 111 koTopbix He00X01MMO 0CBOeHHE JTaHHOM

JAUCHUITITITUHBI HEO0X0UMO KaK npeauiecTpyrouiee

2.2.1 | OKycKkOBaHHE W METAJUTYpPTHS

2.2.2 | TlponsBoacTBeHHAs MPAKTHKA MO TOIXYYCHUIO MPO(eCCHOHAIBHBIX YMEHNH W HABBIKOB - 3

2.2.3 | IlpennuminoMHas MPaKTHKA IS BBITOJHEHMS BRITYCKHOHN KBATH(UKAIIIOHHON paObOTHI

2.2.4 | 3amwura BBITYCKHOM KBAIN(HUKAMOHHOH pabOThI, BKIIOYAst OATOTOBKY K MPOLEAYPE 3aLIUTHI U
IPOLEAYPY 3aIIHUTHI

3. AHAUKATOPHI ®OPMUPOBAHW S KOMITIETEHIIU,
COBMEMEHHBIE C PE3YJBTATAMMH OBYYEHHUSA IO JUCIIUTIJIMHE

I1K-3.5 BJIAICHNC HABBIKAMHU OpTaHU3allu HAYyIHO-HCCIICAOBATCIIbCKUX pa60T

3HaTh: 3-1 ocHOBBI P060OTOOPA 1 MPOOOTIOATOTOBKH ITyJIBIT M PYA K aHAIN3Y
3-2 XUMHYECKHE U HHCTPYMEHTAIbHbBIC METO/IbI KOJTMIECTBEHHOTO aHAIIN3a PYl, KOHIIEHTPATOB
YEPHBIX W IIBETHBIX METAJUIOB, aHAIUTHIECKHE U METPOJIOTHIECKHIE XapaKTEPHCTHKH METOJIOB

KOHTPOJIA
VYMeTs: V-1 OCYIICCTBJIATH CTATUCTUYICCKYIO 06pa60TKy PE3YIbTATOB KOJIMYCCTBCHHOI'O aHAJIN3a
BJ'IaI[eTL H-1 pacueToOB B XUMHNYCCKUX U (I)I/ISI/IKO'XI/IMI/I‘ICCKI/IX METOAAaX aHaIn3a

HaBBIKOM:

VK-7.3 YMCHHUC CTAaBUTDh U PCHIATh HECCTAHAAPTHBIC 3a1a4l B YCIOBUAX HCONPCACICHHOCTHU U aJIbTCPHATUBHBIX
peH.IeHI/Iﬁ C UCTIOJIb30BAHUEM COOTBCTCTBYIOIIUX AaHAJIUTHICCKUX, BBIYUCIIUTCIIbHBIX U OKCIICPUMCHTAJIbHBIX
METOA0B, 4@ TAKXKC HOBBIX HHHOBAITHOHHBIX MCTO/I0B

3HaTh: 3-1 pusndeckre u XUMHYECKHE CBOMCTBA ITOJIE3HBIX HCKOIIAEMBbIX, HX CTPYKTYPHO-MEXaHHUECKUE
0COOEHHOCTH
3-2 331241 ¥ 3HAYCHHE TEXHOJIOTHYECKOT0 KOHTPOJIsi IPOMU3BOJICTBA

YMmeTh: V-1 npuMeHATh NOoTy4eHHbIE 3HAaHWUS Ha MMPAKTHUKE IJI KOHTPOJISI MUHEPAIBHOTO U 3JIEMEHTHOTO
cocTraBa pyJsl ¥ IPOAYKTOB €€ 00oralieHus

Buagers H-1 camocrosTenbHOit paboThI ¢ JIMTEpaTYpoii AJisl morcka nHpopManuu 00 OTIeIbHBIX

HaBBIKOM. | OTpeNeNeHUsX, MOHATHAX U TePMUHAX, OOBSICHEHUS X IPUMEHEHHS B IPAKTHYECKUX CUTYaIHX;

pemieHus TCOPCTUICCKUX U MPAKTUYCCKHUX TUIIOBBIX U CUCTEMHBIX 3a/1a4, CBA3aHHBIX C
HpO(I)eCCHOHaHBHOﬁ JACATCIIbHOCTBIO

4. CTPYKTYPA U COAEP) KAHUE

K Komu IIpu
ot HammeHoBaHMe pa3enoB U TeM /BUI Cemect | yecTB Jlurepar | mMeu
3aHAT Komnerenuun
3aHATHS/ p o ypa aHu
i 4JaCoB S
1 Pa3nen 1 AynuropHasi padota 7 34
1.1 TexH0JJ0rM4ecKuii KOHTPOJIb NPOH3BOJCTBA.
Henu n 3agaun TEXHOJIOTUYECKOTO KOHTPOJISL. J1.1
MeTo/pl O1epaTUBHOTO aHAJIM3a COCTOSTHUS 7 1 VK-7.3,3-1 J1.2
nporiecca. J2.1
[nexkuus/
1.2 IousTHs 0 Npodax 1 NPodONOArOTOBKeE
2.1 OcHOBHBIE MOHATHUS — ITPoDa, ONpoOOBaHHUE, J1.1
KOHTPOJIb, OIPOOyeMast Macca, aHATUTHYCCKUE 1 7 2 TIK-3.5, 3-1, 3-2 12
TEXHOJOTHYECKHeE MPOObL, TOUEUHas pooa, J2.1
oObeHeHHas Ipoba. XapaKTepUCTUKH




ornpoOyeMbIX MpoayKToB. CIIOCOOBI 1 TEXHHKA
otbopa npob OT HEMOABHKHBIX Macc.

2.2 TumnoBkIe ONepaIyy MOArOTOBKH MPO0.
Crioco6s! nepemernuBanusi. Crioco0s! 1
yCTpOiicTBa cokpauieHus. [pobieHue,
00e3BOXKUBaHHE IPOO.

[nexuus/

1.3 M3mepenne u KOHTPOJIb MAPaMeTPOB NMPOLECCOB
o0orameHus
3.1 Uzmepenue pacxopa: pyibl U CyXUX
MPOAYKTOB; ITyJIbIIbI, BOJBI, BO3/lyXa U PEareHTOB.
3.2 U3mepeHne MaccoBO JOIIH TBEPAOTO
(rmoTHoCTH MyJbIbl). KOHTpOIIL BA3KOCTH
ITYJIbIIBI.
3.3 KoHTpOIb HOHHOTO COCTaBA IyJIBIIBI U
TEXHUYECKOM BOJIBI
3.4 M3mepeHue rpaHyJOMETPUUECKOro COCTaBa Ll
N 7 VK-7.3,3-1, 3-2 Jq12
CBIITYy4€HU MacCChI.
J2.1
3.5 U3mepenue ypoBHsI pyIbl U IMyJIbIIbL.
3.6 3amepeHue BIaXXHOCTU Py M KOHLIEHTPATOB.
Kontpons TemMnepartypsl.
3.6 KoHTpone mporueccoB ApoOIIeHus, H3MEbye-
HHSL, [POXOYCHUsI, KIIaCCU(PUKALIHH,
O6C3BO)KI/IB3.HI/UI, d)J'IOTaHI/H/I, TpaBUTAllUOHHBIX,
MAarHuTHBIX, JJICKTPUICCKUX, CIICAATIBHBIX
HPOLIECCOB.
[nexuus/
1.4 KoHTpo.1b BelecTBEHHOr0 cOCTaBa PyAbI
MPOAYKTOB 000raleHusl.
4.1 XuMuuecKrue METOIbl aHaJIN3a COCTaBa: IPaBU-
METPUYECKUH U TUTPUMETPUUECKUI aHAIIN3.
4.2 Ocnosbl PCA. PentreHoguyopecieHTHbIH aHa-
3. [Ipubopst st POA coctaBa pyabl ¥ IyJIbIIbI
4.3 ATOMHO-CIIEKTpaIbHbIE AHAJIU3ATOPBI
3JIEMEHTHOT'O COCTaBa
4.4 M3mepeHne BELECTBEHHOIO COCTaBa o eCTe- L1
o 7 IK-3.5, 3-2 112
CTBEHHOU PaIMOAKTUBHOCTH MaTEpHraja.
2.1
4.5 MarHuTHbIE METO/Ibl KOHTPOJIS.
4.6 CrieKTpo(hOTOMETPHUUCSCKUI aHAIIH3.
4.7 OnpeneneHrie MUHEPaIbHOIO COCTaBa Pybl U
MIPOJIYKTOB O0OTaleHUs: MUHEPAIOTMYECKHUH
aHaJIn3; XHUMHYECKUH Cl)a?;OBBIﬁ aHalims;
PEHTTeHOMETpUYIECKHil (pa30BbIil aHATH3;
TEPMHUUYECKUIT aHAJIH3.
[nexuus/
15 KoHTpo:1b mporieccoB apooaeHus J1.1
/naGopaTopnas paGota/ 3 IK-3.5, V-1, H-1 ﬁ é%
1.6 KoHTpOI1b MPOIIECCOB TPOXOUYCHHS J1.1
/na6opartopuas paéora/ 3 K-35, ¥-1,H-1 JI1.2
J12.1
1.7 Kontpons npomecca oborameHus Ha 1K-35.3-1,3 2 n1.1
KOHIICHTPAIlMOHHOM CTOJIE 3 VK-73. 31 J12
/naGopaTopHas paboTa/ - J12.1
1.8 KoHTpo:s nporeccoB oboraieHus Ha J1.1
orcagouHoil mammnae OT-52 3 VK-7.3,V-1 12
/nabopaTopuas paGora/ JI2.1
1.9 KonTtpons npomneccos oborameHus Ha 1K-35.3-1,3 2 al1.1
cernapaTopax 3 VK-73.3-1 J12
/nabopaTopuas paGora/ - J2.1
1.10 KoHTpo:s nporeccoB oboraiieHus Ha J1.1
(hIOTAIMOHHON MalllnHe 2 VK-7.3,V-1 a12
/naGoparopuas paGora/ JI2.1
2 CamocTosiTeTbHAsI pa60Ta CTYACHTA 74
2.1 PaboTa ¢ neKInOHHBIM MaTepHaIoM, ITOUCK 1 K-35.3-1.3 2 aq1.1
0030p JIUTEPaTypHI H DIEKTPOHHBIX 34 S;K7’ 3_ 3’_1— J12
HCTOYHMKOB HH(QOPMAIMH TI0 TEMaM JICKIHIt - 2.1
2.2 IToaroroBka K BBIMOJHEHHUIO M BBHITIOJIHEHUE 1.1
KOHTPOJIbHBIX PaboT (TeKyIasi aTTeCTallHs) 32 VK-7.3, H-1 1.2
J2.1
2.3 BrinonHenue gomaiiHero 3agaHus Jq1.1
(moaroToBka pedepara) 18 VK-7.3, H-1 1.2

J2.1




5. ®OHJ OONEHOYHBIX MATEPHAJIOB

KomnuiekT 3apanuii 1J1s1 MPOBepKH YMEHHIi M1 HABBIKOB

1 ®OTOMETPUUYECKHN AHAJIN3
3agaya Ne 1

Homep eapuanma evibupaemca no mabauyam coenacHo nocieouell u npeonocieoneli yugpam wugpa

cmyoenma.
[Tpu poTomMeTprdecKoM OIpeAEIEHUH JKejle3a B BOJE [0 PEAKIMU C CYIb(OCATHIMIOBON KUCIOTOM [uIst

CTaHAaPTHBIX PACTBOPOB OBLIH MOIYUYCHBI CIIEYIOIINE JaHHbIE OTCUETOB I10 IIKaje ransBaHomerpa A (Tadum.l).

[ocTpouTs KanuOpoBoyHbie rpaduku B cucremax koopauHat A — C u D — C. BeiBecTu ypaBHeHue st
BTOPOTO rpadyKa U ONPEJCIUTh COAEPIKaHUE JKele3a 10 TpaduKkaM M pacyeTHBIM ITyTeM, €CIIH OTEYEeT MO IIKaje
rajJbBaHoOMeTpa paBeH A1 (Tabi.2).

Jnst penenus 3a1a4n HEOOXOMMO PAaCCYUTATh JIorapu(MBbl OTKIIOHEHHH 1g Al m ontiyeckue motHocTH D
=1g 100 — Ig Ai. TTocTpouTs KamMOpOBOUHBIC TPAPHUKH 3aBUCUMOCTEH. JIJIst OTIpeieNIeHUs] ypaBHEHHS 3aBUCUMOCTH
D=f( C) suma D =k C, koahdurieHt k=tg a, T1e o —yTroJl HaKJIOHa TIPSIMOM K OCH abciuce.

Tabmmma 1
MNocnepHsa CopepkaHue xenesa, %
undpa 0 \ 0,1 0,2 03 0,4 0,5
wndpa OTcyeT no WwkKane raabBaHomeTpa, A
1 100 87,5 77,5 68,5 59,0 52,5
2 100 88,2 77,9 68,4 58,9 52,4
3 100 87,4 77,1 68,2 59,1 52,7
4 100 87,6 76,5 68,6 58,7 52,6
5 100 87,5 74,9 67,9 59,2 52,5
6 100 88,6 76,8 67,8 58,8 51,9
7 100 87,1 75,9 68,1 59,3 52,8
8 100 86,9 76,8 67,7 58,7 51,7
9 100 86,5 77,1 68,2 58,5 52,6
0 100 87,6 77,4 68,5 59,1 51,9
Tabmuna 2
MpeanocnegHas umdpa wudpa ctygeHTa
1 | 2 3 [ 4 IE IE | 7 IE IE It
OTCYET No WwkKane, A

71,5 |745 705 |710 |725 [700 [71,8 [720 |730 |735

2 MOTEHOUOMETPUYECKHUE METOAbI

AHAJIM3A

3agaua Ne 2

Bapuanm 3a0auu evibupaemcs 6 coomeememeuu ¢ CyMmoul 08yxX ROCIeOHUX Yyudp wugpa cmyoenma.

1.HaBecky pynbl maccoi 0,6578 r pacTBOpUAM W 4Yepe3 NOJyYeHHBIH pacTBOp B TeueHue 20 MUHYT
npomnyckanu Tok cusioit 0,20 A, B pe3ysibTaTe Yero Ha Karojae BblaeiamIack Menb. OnpeaenuTs MacCOBYIO 100
(%, Macc.) Meq B pyAe, €CIIi BEIXOJI IO TOKY cocTaBisut 80 % .

2.M3 aHaImM3MpyeMoro pacTBopa, COAEPIKAIEro MOHbI MeTamia M*® B pesysbTaTe SIEKTPONIM3a IIPH CHJIE
Toka 1 A 3a 50 muH ObuTO BBIIENCHO Ha KaToae 0,2800 r meramna. OnpenenuTh, KaKOH MeTalll BBIACITHICS Ha
Karoze.
3.HaBecky pynst Maccoii 2,1574 r pacTBOPHIIH | MTOCIIE COOTBETCTBYIOMIEH 00pabOTKH T0BEIN 00bEM pacTBOpa
1o 100 mu. Onpenenuts MaccoByto oo (%, Macc.) cepedpa B pyle, €Ciu MPU MOTEHITMOMETPHIECKOM
TUTPOBAHMU 25 MJI IPUTOTOBIEHHOTO PACTBOPA PACTBOPOM XJIOPHUCTOT'O HATPHS C KOHIIEHTpaIHen
¢(NaCl)=0,1250 Momb/1 TOTy4IHIIN CIEAYIONUE PE3YIbTATHI:

\ 16,0 (18,0 (19,0 19,5 [19,9 |20,0 |20,1 |20,5 |21
(NaCl), mn
E,mMB (689 (670 (652 (634 [594 |[518 (441 |401 | 383




KpuByto MoTeHIMOMETPHYECKOT0 TUTPOBAHUSI IOCTPOUTH B KoopauHatax E - V u AE/AV - V.

4. V3 naBecku Maccoit 2,0400 r tanmii nepeenu B TI! u orrurposanu pacteopom KBrO; ¢ konuenTpanueii
¢(1/6 KBrOs)= =0,1000 mons/m B XJIOPOBOJOPOAHOM cperme. B mpoliecce THTpOBaHHUS B pacTBOpPEe MPOTEKAeT
peaKIus:

BrOs + 3 TI* + 6H* = Br + 3TI** + 3H, O.

Beruncnants MaccoByto 1oiro (%, Macc.) Tams 10 CIeIYIOMNM pe3yIbTaTaM HOTCHIIHOMETPUIECKOTO
TUTPOBAHMS:

v(KjIros), 20 1100 | 180 | 198 | 200 | 202 | 22,0

E, MB 1251 | 1280 | 1309 | 1339 | 1407 | 1430 | 1451

KpuByto moTEHIIMOMETPHYECKOTO THTPOBAHUS ITOCTPOUTH B kKoopauHatax E - V u AE/AV - V.,

5.13 naBecku pyasl Maccoit 0,6000 r Turan nepesenu B TiO?* ¥ OTTHTPOBAIM PACTBOPOM XJIOPUCTOTO XPOMa
¢ konnentparueit ¢(CrCly ) = 0,1000 moJb/:

TiO? + Cr?* + 2H* = Ti3* + Cr¥* +H;0
Berancnuts MaccoByto nouto (%, Macc.) TUTaHa B pyAe 10 CISIYIONNM pe3yabTaTaM HOTEHIHOMETPHYECKOTO
TUTPOBAHHUS:

;/(l\ilﬂer 2,0 10,0 | 18,0 | 1938 20,0 20,2 | 22,0
E, mB 159 100 41 -18 -155 -292 | -351

KpuByro MoTeHIMOMETPHIECKOTO THTPOBAHHUS IOCTPOUTH B KoopanHatax E - V u AE/AV - V.

6.BBIYMCINTG DJIEKTPOJHBIM TOTEHIMAN MEJHOTO JJIEKTPOJa, OIYIIEHHOTO B pacTBOP €ro COJH C
xoHeHTpaueii Meau c(Cu?*) = =0,1 Mons/1.

7.BprurcnnTh KOHIIEHTpanuio HOHOB Meau B pactBope CuUSO4, pH yCIOBUH, YTO 3JIEKTPOIHBIH MOTEHIIAAI
MeZY B HEM PaBeH HYIIIO.

8.Ha xynonomerpuueckoe turpoBanue uepus (IV) B 0,1 M pacreope Fe(lll) snekrporeHepupyembiMu
nonamu Fe(ll) mpu cune toka 30 MA morpe6oBanocs 100 c. Onpenenure maccy tepus (IV) B ananmusupyemMom
pacTBope.

9.PaccunraiiTe MOTEHIMAN IUIATHHOBOTO JIEKTPOJA, OMyIIeHHOTO B pacTBop FESO4, xoTopsni Ha 99,9 %
otTuTpoBaH pactBopoM KMnO4

10. Jlns ompeneneHus NPUMECH djKeje3a B QIIOMHHHHM HCIIOJIBb30BaId METOJ KYJIOHOMETPHUYECKOTO
TUTpOBaHUs HOHOB Fe3* aekTpoBOCCTaHaBIMBaeMbIMKM HOHaMK SN?* mpu mocTosHHON cuie Toka 4 MA. Touka
9KBUBAJICHTHOCTH (UKCHpOBAJIaCh MOTEHIMOMETPHYECKUM MeETOIOM. Bpemsi anekrponusa coctaBmwio 100c.
Hagecxka amromunus 1,0005 r. Beraucnuts MaccoByto oo xenesa (%, Macc.) B alTIOMUHHUH.

11.PactBop muxpomara kamusi oobsemoMm 20,00 M oTTuTpoBanu nonamu xkenesa (11), renepupyeMbiMu npu
cunie Toka 0,350 A B Tedenue 20 MuH; KOHell peakiuu GpukcupoBaics poromerpudeckd. OnpenenuTb MOJISIPHYIO
KOHIIEHTpaIHio dKkBUBajeHTa pactBopa KoCroO7 (fows=1/6).
12.ITocTpouTh KPUBYIO TOTEHIMOMETPUIECKOTO TUTPOBaHUS B KoopanHaTtax E-V. PaccunTtars KoHIIEHTpanuio
CaCl; B pactope (r/1), ecnu ipu turpoBanuu 20,0 M ananusupyemoro pactsopa 0,0500 N pactBopom
Hg2(NOs3), momyuwiu:

Vg, (NO
92(N0s)2 10 | 15 | 17 | 175|179 | 18 | 181 | 185 | 19
MJI
E, MB 382 | 411 | 442 | 457 | 498 | 613 | 679 | 700 | 709
13", 1o IpUBeJEHHBIM JAHHEIM TaOJNHUIBI 3 ONPEIEIUTh KOHIEHTPALHIO PACTBOPa B YKA3aHHBIX ¢IMHHUIAX.
Tabnmma 3
Ne | Onpenensem [Peakiust Hau. ToK, | CTaHmapTHbIi pacTBOp Uccnenyemslit pactBop
BIif HOH oOpa3oBaHus MKA
OKpAIeHHOTO ToK
COEIMHEHNS MK ’
A

KOHIOCHTpaIUsA
TOJIIIMHA CJIOA, CM
KOHIOCHTpaIUsA
TOJIIIMHA CJI0sA, CM

TOK, MKA




13 | Mg* 100 0,100 r|20 60 Mg, % B|3 90
MgCl; B 250 MUHepale
€ 9pHOXpPOM MII p-pa IIpY HaBECKe
HCpHBIM 0,2r B 50 M
p-pa
14 90 pp K:Cr,07 | 1,0 834 | Cr 1 75,2
coOcTBeHHast C TUTPOM MO
Crr OKpacka Fe 11 0.00150 (c/er)
r/MI
15 | Ni# c 100 0,250 r|10 53,2 Ni (mMr/mit) 5 73,4
TTAMETHIITITH NiSOs 6H,0
OKCHMOM B lu p-pa
16 | Pb* ¢ qutuzonom | 100 2,5wmr PbO,d | 5,0 74,8 Pb 5 92,6
100 M1 p-pa (mr/m)
17 | Sb* c 100 2,56 mr Sb B | 0,5 82,3 | Sh20s; (%) B | 25 74,6
METHIIOBBIM 50 mi p-pa MUHepalie
(u0IEeTOBBIM MpU HaBECKE
0,5r B 100
MII p-pa
18 | Cu* c ammuakoM | 75 0,Ir cmnasa, | 2,5 514 |Cu (%) B |5
COJZIepIKaIIero CIUIaBe MpHU
526 % Cu B naBecke 0,2
100 mi p-pa rB 250 M p-
pa
3agaya Ne 3

Howmep sapuanma coomeemcmesyem nocredneil yughpe wiugppa cmyoenma.

Ha ocHOBaHWM JaHHBIX, NPHBEICHHBIX B TaOl.4, ONPENENUTh COICpIKAHUE 3aJaHHBIX DJIEMECHTOB B
HCCIIeTyeMbIX 00BbEKTaX, HCIIOJB3Ys METO KaTHOPOBOYHOTO rpaduka B poTOMETpHUSCKOM aHAIIH3E.

Vxazanusa x pewenuio 3aoauu.

KannbOpoBoyHblii rpaduk MOCTPOUTH B KOOPAMHATAX ONTHYECKas IUIOTHOCTh - O0BEM CTaHIapTHOTO

pacTBopa.
OmpenenuB mo KaauOpPoOBOYHOMY IpadHKy 3HaueHHE 00beMa CTaHAAPTHOTO PacTBOpA, IEPecUuTaTh Ha
xonuentpamuio (1 mxr = =10° r). TIpu nocrpoennn kanuOGpoBodHOro rpadguka (Ha MUIMMETPOBOH Gymare)

HEOOXOJMMO MPAaBUIILHO BBHIOpPAaTh MacumTad ¢ TeM, YTOOBI TOYHOCTh BBIYMCICHUI COOTBETCTBOBAJA TOYHOCTH
HCXOJHBIX JTaHHBIX U TPeOYyEeMOH TOUHOCTH pe3yIbTaTa U3MEPEHHUH.

Tabnmma 4
Onruueckas IIOTHOCTh A KonuenTpanun
O0BeM pacTBOPOB, MIT Cran- |Hccrenyemsrii
JapT- |pacTBop,
HBI  |aJMKBOTHAs 4acTb
pac 10 mn
TBOD,
MKI/M
E
= b
=
o
=
(@]
=
X
2 |CranzapTHbIE pPacTBOPHI HUccne
e | B JTyEMEI
o [ v
: |3 i
5| E Ax
m | O
I |2v (3w [4wma |Smn 6 |7wma (8w (9 10Mmu
MIT MJT
1 |Fe |0,09 (0,17 |0,26 |0,35 (0,44 0,244 79,3 |Fe (%, macc.) B kapOue Xpom
8 8 6 5 npu HaBecke 0,0400 r B 250 my|
pacTBopa




2 Cr 0,106

0,196

0,285

0,374

0,464

0,35

10,25

Cr,03 (%, macc.
B OoKcuTe Npu
HaBecke 0,1556
B 100 cm®
pacTtBOpa

0,055

0,09

0,12

0,15

0,18

0,21

0,24

0,27

0,3

0,25

25,62

Mn (%, macc.) B
pyZie mpu HaBech
0,1400 r B 250 M
pacTtBOpa

KC

0,07

0,102

0,13

0,17

0,204

0,23

0,27

0,305

0,340

0,31

72

Mo (%, macc.)
B CTaJTH IPU
HaBecke 0,1120
B 250 M
pacTBopa

5 W 10,12

0,18

0,232

0,29

0,345

04

0,45

0,51

0,39

68,0

W (%, macc. ) B
pyZie mpu HaBech
1,5776 r 8 100 M
pacTtBOpa

KC

6 Ni 0,07

0,132

0,19

0,25

0,32

0,382

0,44

0,36

10,0

Ni B cTamu mipu
Hasecke 1,4250
B 250 M
pacTtBOpa

7 Cu 0,06

0,105

0,15

0,19

0,242

0,290

0,33

0,38

0,427

0,470

0,17

36

Cu (%, macc.) 1
deppo-
MOJIUOICHE TIPU
HaBecke 3.1580
B 250 M
pacTBopa

8 (P (0,08 |0,18

0,26

0,34

0,42

0,50

0,61

0,23

10,0

PB
(heppomonubeH
TIPU HaBeCKe
0.5087 r B 100 M
pacTBopa

a

9 [Fe[0,06 |0,135 (0,20

0,26

0,322

0,45

0,46

0,52

0,592

0,60

0,55

10,0

Fe (%, macc.) B

TUTAaHOBOH pyI¢

IIpY HaBeCKe
0.3450 r B 500 M
pacTBopa

0 |S |0,08 (0,170 |0,25
b

0,370

0,422

0,27

50

Sb (%, macc.) B
(heppoxpome
Opd  HaBECKe
5.5090 r (ms
(dhoromeTpupoBa
7Sl ACTIOJTB3YeTC
IKCTPArupOBaHH
CYPBMBI U3 BCET!

TMPUTOTOBJICHHOT"

pacTBopa)

jas)

3 ATOMHO-9MUCCHOHHbBIA CIEKTPAJIbHBIA AHAJIA3

3anaua Ne 4 (Bapuantsl 1-10)

Bapuanum 3a0auu evioupaemcs 6 coomeememauu ¢ cymMmou 08yx HOCieOHUx yugp wugpa cmyoenma.
Onpenenuts MacCOBYIO IIOJI0 MEIAM B aNIOMHHHUH, cepeOpa B MEIHBIX OTJIMBKaxX, CYpbMbl B CBHHIIE,
Maprasiia B CTaJIbHBIX JIETAJSIX [0 3HAUSHUSIM TIOUEPHEHNH aHATNTHYECKOW Mapbl 2JieMeHTOB (Tabauua 5). JlanHbie

JUTSI DTAJIOHHBIX 00pa3IoB MPUBEACHBI B TA0IHIIE 6.

Tabmuma 5




[apametpor | 1 2 3 4 5 6 7 8 9 10
S (Cu) 0,41 0,44 | 0,56
S (Al) 0,35 041 | 042
S (AQ) 051 | 0,47 | 0,64
S (Cu) 0,65 | 0,65 | 0,67
S (Sb) 1,02 0,95
S (Pb) 1,64 1,69
S (Mn) 0,91 0,63
S (Fe) 0,73 0,76
Tabnmma 6 — XapaKTepHUCTHKH ATaJOHHBIX 00pa3IoB
3Ta/I0HbI 3TaNOHbI
MapameTpbl
MapameTpbl
1 2 3 1 2 3
w(Cu)’ 0,25 0,80 1,20 w(Sb)" 0,12 0,38 0,80
S(Cu) 0,25 0,54 0,61 |S(Sb)  S(Pb) 0,79 1,20 1,65
S(Al) 0,42 0,44 0,41 1,58 1,55 1,59
w(Ag)” 0,23 0,34 0,55 w(Mn)* 0,05 0,21 0,30
S(Ag) S(Cu)| 0,45 0,54 0,68 S(Mn) S(Fe) 0,53 0,90 1,03
0,65 0,64 0,67 0,72 0,74 0,78

* - KoHueHTpaIys 31eMeHTa o BbIpakeHa B MacCOBBIX 10X (%, Macc.)
3amaua Ne 5 (Bapuantsr 11-18)
Bapuanum 3a0auu evioupaemcs 6 coomeememauu ¢ cymmou 08yx nocieOHux yugp wugpa cmyoenma.
OmnpenenuTts copepkaHme cepedpa B METHBIX OTIIHBKAX (Ta01.7) M MapraHIiia B CTaJbHBIX JIEeTalaX (Tabi.8)
10 M3MEPEHHBIM MMOYESPHEHUSIM aHATUTHYCSCKUX JIMHUN B CIIEKTPaX IPOo0 M CTAaHIAPTHBIX 00pa3LoB.

Tabmuua 7
Ne BapuanTa O6pasen C % Sag Scu ASngcu
CrangapTHbIi 0,18 8:2; 8:2;1
023 | oi | e
0% | o5 | o6
04 | os | oss
0,55 0,67 0,65
0,69 0,69
11 ITpoba C, 0%52 8:22
12 G 8:22 8:22
13 Cx :8:%
14 C, -%l,c())é
Tabmuua 8
Bapﬁma O6pasen C % IgC Swin Sre ASwnre | ASynre




Cranpapt 0.20 0.05
HBIHA ! '
-0,30 -0,18
0,42 -0,25
-0,50 -0,40
[Tpoba
0,68 0,80
15 G 0.67 0.80
0,55 0,79
16 G 0,53 080
17 C. :8’12
1 c 08

Tembl pedepaToB

1. Hasmauenme wu kinaccuukamys MpomeccoB KOHTpossi. OCHOBHBIE KOHTPOJMpPYEMBIE TapaMETpPhI
TEXHOJIOTUYECKOTO MpoIiecca.

Opranuzanus onpodoBanus 1 KOHTPoIsL. CrucTteMbl 0TO0pa U TTIOATOTOBKY MTPOO pyIbl.

Opranusauus onpodoBanus 1 KOHTPoist CucteMsl 0TOOpa U MOJArOTOBKH NPOO ITYJIBIIBI.

OnTuManbHbIH podooToop. ITapamerpsl oTOOpa Poo.

OT100p npo6 ¥ ONPOOOBaHKME HEMOABIKHBIX MACC U IBUKYIIUXCS TOTOKOB.

[Ipo6ooTOupareny, BUABL, TpeOOBaHUS.

Cxembl moaroToBKH npob. JpobieHne, H3MeIbYeHNE U TPOXOUECHHIE Po0.

Cnoco0b1 00€3BOXHMBaHKE, IEPEMEIINBAHIE, COKPAILICHHE MTPO0.

Mertoap! H3MepeHHs M KOHTPOJIS pacXoja >KUAKOCTel 1 mynbl. M3mMepenue pacxoia METOIOM IEPEMEHHOTO
Tiepernaaa 1aBIeHHs.

10. Mertons! H3MEpEHHS ¥ KOHTPOJIS pacXo/1a XUIKOCTEH 1 Iy IbIl. DJIEKTPOMAarHUTHBIE pacXoMoMepsl. JlaTanku
pacxosia TBEpJOro B IyJbIIE.

11. H3mepeHue U KOHTPOJIb YPOBHS CHIIYYHX CPEN.

12. W3mepeHne ¥ KOHTPOJb YPOBHS HKHUIKHX CPE/.

13. Mertobl KOHTPOJISI IUIOTHOCTH IYJIBIBL. ABTOMAaTHYECKHE IIFIOTHOMEPBI.

14. KoHTpOib BA3KOCTH MyJIBIIHL.

15. ABTOMaTHYeCKHH KOHTPOJIb IPAaHYJIOMETPHIECKOTO COCTaBa MPOAYKTOB IPOOICHNS U U3METbUCHHS.

16. ABTOMaTMuecKHii KOHTPOJIb BIAKHOCTH CBHIIYYHX MarepuasoB (KOHIYKTOMETPHUYECKHE, PaJHONU30TOIHbIE,
€MKOCTHBIE BJIarOMEPHI).

17. Kourposs MyTHOCTH cnmBa crycTureneil m ¢uibrpata ¢uinstpoB. Hedemomerpuueckuii, eMKocTHOH n
PaIoON30TOITHBIH METOIBI.

18. KoHTposb ApoOMmIEHOTO 000pyI0BaHUS.

19. Konrpois paboThl FPOXOTOB.

20. KoHTpoIb HpoleccoB U3MeNbUeHHs U KiIacCH(UKaIHK.

21. KOoHTpOIIb IPOLECCOB MOKPOT'0 U3MENbUEHHUS M KIacCH(DUKAIMK.

22. KOHTpOIb ¥ peryiMpoBaHie I'PaBUTALIMOHHBIX IIPOIIECCOB 00OTaIIECHHSI.

23. KoHTpoub 1poleccoB 00€3BOKUBAHNS KOHIIEHTPATOB.

24. KoHTpOIIb ¥ peryiMpoBaHUe MarHUTHOTO Mpoliecca 000ralleHHsI.

25. KoHTpounb 1 perynupoBaHue npouecca (GpaoTamnum.

26. Teopernueckue ocHoBsl PCA, Bupl. PeHTreHopa uoMeTpuiecKiii MeTo] aHalli3a, CYIIHOCTb, almapaTHoe
obecrieueHue.

27. OcHOBBI PEHTIeHO(UIyOPECIIEHTHOIO aHAJIN3a, JOCTONHCTBA, allapaTHOE 00ecIIeUyeHNE.

28. CymHOCTh YMUCCHOHHOT'O CIICKTPAIbHOTO aHAJIN3a, allllapaTHOE oOecIeyeHHe.

29. CymHOCTh METO/Ia aTOMHO-a0COpOLMOHHOTO aHanu3a. [IpuHIMNHaNbHas cxeMa aTOMHO-a0COpOIMOHHOTO
criektpodoTomerpa.

30. CymHoCTh Macc-CrieKTpalbHOro aHanu3a. [IpuHInMnuanpHas cxema Macc-CreKTpOMETpa.

31. CyTb TUTPUMETPUYECKOTO METO/a aHAJIN3a, JOCTOMHCTBA M HEJIOCTATKH, NPE/Iesibl O0OHAPYKEHHUSI.

32. CymHOCTh MOTEHIIMOMETPUIECKOTO aHAIN3a, TOCTOMHCTBA. 3akoH HepHera.
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33. KoHTpoJb HOHHOTO COCTaBa MYJIBITBI (TIOTCHIIMOMETPUIECKUN ¥ KOHAYKTOMETPUICCKUHN aHAIH3).

34. MarHuTHBIC METOIBI KOHTPOJIS COACPIKAaHUS JKele3a B pyIe.

35. MeTombl KOHTPOJIS COACPIKAHUS JKele3a B IyJIbIIe.

36. CrmekrpodoToMeTpHIecKIe METOABI aHann3a. [[puOops! U IPOBEICHHUS aHATN3A.

37. KoHayKTOMETpUUYEeCKHi aHaJIN3, IPUHIIUI, JOCTOMHCTBA M HEJJOCTATKH.

38. HeilitpoHHO-aKTUBAIIMOHHBIH aHATN3.

39. CyTp MeTONOB SAEPHON CHEKTPOCKOMHH, Kiaccuduranusi MeronoB. CriocoObl Be[eHNsT aKTUBHBIX sep B
aHaNIM3UpyeMBbIi oOpasel.

40. MeToz sIEpHO-MarHUTHOTO pe3oHaHca. [IpuMeHEHHME MeToma JUIs BEIICCTBEHHOrO aHalu3a Pyl M
MIPOJYKTOB 00OTaIIECHHSI.

Hepeqem, BOIIPOCOB JIst Telcymei/i arrecranum

Bonpocsl k pa3genam «TexHonorudeckuii KOHTPOJIbL MpouM3BOACTBa», «IloHsATHA 0 mpodax u
NnpoooNoAroTOBKE)

Hasnavenue u kiaccuduKaiys nponeccoB KOHTPOJIS.
OCHOBHBIE KOHTPOJIUPYEMBIE ITapaMeTphl TEXHOJIOTHYECKOTO Mpoliecca.
3ajaull KauecTBEHHOTO M KOJIMYECTBEHHOTO aHAIN3a.
OCHOBHBIE TIAPAMETPBI, XapAKTEPUIYIOLINE PE3YIIbTaThl 000TaIICHHS.
IMonsatus - mpoba, mpoba TouyeuyHas, OOBEOUHEHHAs, MHHHMaJbHAs, IOCTATOYHAs, TOBAapHasi,
MHUHEpaIOTHIecKas, XUMUIECKasi, TEXHOJIorn4deckas. TpeboBanus K nmpooe.

6. 3HaueHHE ONPOOOBAHUS KaK CPEICTBA KOHTPOIS TEXHOJIOTHYECKOTO MpoLecca.

7. Bunsl cxeM onpoOOBaHMS M KOHTPOJIS B 3aBUCHMOCTH OT HAa3HAUCHHUS.

8. Ilenm xauecTBEHHOTO ¥ KOJMYECTBEHHOTO aHAIN30B.

9. Jlanuble kakux npoO HEOOXOJUMBI AJIsI ONIPE/ICTICHUS TEXHOIOTHUECKHX MOKa3aTeel 00oraleHusl.

10. Tlo maHHBIM KaKuX NPOO ONPENEISIOT KOIMYECTBO PYy/bl, YXOSIIeH ¢ XBOCTaMu?

11. JlanHBIe KaKuX IPoO HCIOJIB3YIOT VI ONIpEe/ICHHs KONUYecTBa MeTala, yXOAIIero ¢ XBocTaMmu?

12.  Tlo naHHBIM KaKKX POO MOKHO MPOaHAIM3UPOBATH MOTEPH [IEHHOTO KOMIIOHEHTa C XBOCTAMH?

13. OcobenHoctn mpoObl HAa BJIAKHOCTH, OOBSICHUTE HEOOXOAMMOCTh TOYKH €€ 0TOOpa OT MCXOJIHOU
PYABI, TOBapHOTO KOHILEHTPATA.

14. O06ocHyiiTe HEOOXOIMMOCTb 0TOOPa TEXHOIOTHYECKOU PoOKI Ipu padoTe GpadpuKu.

15. Ha3naueHue MHHEPATOTHUECKOHN NMPOOBI, OTIINYNE «KOJIMYECTBEHHON) MHUHEPAIOTHYECKOH MTPOOBI OT
«Ka4eCTBEHHOI».

16. OcobeHHOCTH XMMHYECKOH IPOOBI, TOYKH OTOOpa €€ OT HMCXOAHON PYAbI, TEXHOJIOTMYECKOTO H
TOBAapHOTO KOHIIGHTPATOB.

17. Ilens oT60pa npoO OT XBOCTOB Ha XUMHUYECKHH, MUHEPAIOTHUECKHH ¥ CUTOBOM aHAIM3EI.

18. Ompenenenne MacChl  MUHUMAJIBHOT'O YKCIIA TOYCYHBIX TPOO.

19. Mertobl onpoOOBaHMUS HEMOIBUKHBIX MAacC MaTepUajioB: 0TOOp P00 U3 KEIE3HOIOPOKHBIX BATOHOB
W IPYTUX TPAHCIIOPTHBIX EMKOCTEH, U3 mTabenei,

20. OnpoOoBaHUE ABUKYIIUXCS MATCPHAIIOB.

21. Tunsl u TpeOOBaHMS, IPEABIBIIEMbIE K IPOOOOTOOPHHUKAM.

22. CyTb METOJIOB IIPOJOJIBHBIX U MONIEPEYHBIX CEUCHUI.

23. Mertonbl onpoOOBaHUs B TPOOOOTOOPHUKH IS ITYJTBIL.

24. Omepanunu, MpuUMeHseMbIe IPH 00paboTke mpoo.

25. CriocoObI IepeMemnBaHus U COKpAIEHHsS TPH 00pab0TKe XUMHYECKUX TPO0.

26. Metonabl 00€3BOKHBaHUS IYJIBIIO00PA3HBIX MPOAYKTOB MIPH UX 00padOTKe.

agrwbdE

Bonpocs! k pasneiy «HA3MepeHue H KOHTPOJIb NAPAMETPOB MPOIECCOB 000TAIEHHUSD»

1. MeTonbl KOHTPOJS pacxoja KUAKOCTEH, MyJIbII:

1.1 pacxomomMephl IEPEMEHHOTO Tiepenaja TaBIeHIs

1.2 pacxomomMepbl MOCTOSIHHOTO TIepenaia JaBICHUS

1.3 3neKTpOMarHuTHBIE PacX0IOMEPHI

2. UsmepeHue ypoBHS Cpel C IIOMOINBIO IOIUIABKOBBIX, T'HIPOCTATUYCCKUAX, EMKOCTHBIX,
PaMOU30TOITHBIX YPOBHEMEPOB.

3. Metoabl KOHTPOJIS MIIOTHOCTH ITYJIBIIBL:

3.1 rugpocraTUUeCKUit

3.2 mbe30MeTpUUYECKUH

3.3 BecoBoit

3.4 pamMoMeTpUYECKHid.

4. CymHOCTh METOJIOB, HX CPABHEHHE, TOYHOCTD ONPEICIICHUS, TOTPENIHOCTD H3MEPEHHUSL.




5. KoHTponb TpaHyJOMETPHYECKOro cOCTaBa TBEpIOW (a3bl MysbIbl. MeToasl aHaiHM3a: CHTOBOM,
CeIMMEHTAIIMOHHBIN, OUTYPOBCKOTO.

6. CymHOCTP H O0COOCHHOCTH METOAMKH IIPOBEACHHS CEIVMEHTALMOHHOTO aHamu3a. Jlyisi Kakoi
KPYIHOCTH ITPUMEHNM JAHHBIN aHAIIH3.

7. Jlnd Kakod KpyNHOCTH MCIOJB3YETCSl CHTOBOW aHaJIM3; ONUINUTE METOAWKY IPOBENCHHS aHAIU3a.
IMocTpoeHus XxapakTepUCTHK KPYITHOCTH.

8. Jng KakWx MTPOAYKTOB, HEOOXOAWM KOHTPOJH BIaXHOCTH? CyYIIHOCTH NPHUMEHSEMBIX METOJIOB
KOHTPOJISI, X JIOCTOMHCTBA U HEAOCTATKH.

9. TIloxazarenu pabOTBHl IPOOMIBLHOTO OOOPYNOBaHMs, KakMM O0pa3oM OCYLIECTBIISICTCS KOHTPOJIb
paboThl IpOOMIIBHOTO 000PYIOBAHUSL.

10. Kak ocymiecTBisieTcst KOHTPOJIb KPYITHOCTH IpOOIIeHOH pyabI?

11. OcHoBHEIC MOKa3aTean padoThl IPoxX0ToB. OIeHKA d3PHEKTUBHOCTH PAOOTHI.

12. OcHoBHBIe MOKa3aTesu padoThl KilaccupukaropoB. OneHka 3hHeKTUBHOCTH PabOTHI.

13. KouTpomupyemsle mapaMeTpsl pU padOTe IPaBUTAIIMOHHBIX YCTAHOBOK.

14. TlapameTpbl KOHTPOJISI MATHUTHOTO TpoIiecca 00oTaIieHusl.

15. Cxema KOHTpOJIS CyX0il MAarHUTHOH ceraparum.

16. Cxema KOHTPOJISI MOKPOH MarHUTHOW CeTIapany.

17. TlapameTpbl KOHTPOJIS MPOIECCOB 00E3BOKMBAHUS KOHIIEHTPATOB.

BOHpOCBI K pa3aeny «KOHTpOJ’[B BE€HICCTBCHHOTI'0 COCTAaBa PyAbl U NIPOAYKTOB oﬁorameﬂnﬂ»

Ocuossl PCA, ero Buapl.
PenrtrenopanuomeTpudeckuil METOJ, aHAIU3a, CYILIHOCTb.
Cnoco0bl BO30Yy>KA€HHS PEHTTCHOBCKHUX XapaKTEPUCTUUECKHX CIIEKTPOB 3JIEMEHTOB.
3akoH Mo3nu, npenen oOHapykeHus 31eMeHToB MetogoM PCA
OcHoBrl PDA, mocTonHCTBA.
Crnoco0bl pa3noXeHUsI PEHTTEHOBCKOTO M3JIyYCHHUS B CHEKTP.
Amnmaparsoe obecnieuerne PCA.
CyImHOCTh SMUCCHOHHOTO CIIEKTPAIbHOTO aHAIH3a
. KauecTBeHHBII U KOJTMYECTBEHHBI aTOMHO-3MUCCHOHHBIA aHAJIN3.
10. TlonsTHs mOTeHIMAa a BO30YKAEHHS, NOTCHIMAla HOHM3ALUK, CAMOIIOTJIONICHUS, TOMOJIOTHYECKHX
JIMHUH, aHAJTMTUYECKOH Naphl
11. Merons! peructpanuu crekTpoB B DCA.
12. Yto mpencTaBiseT co00¥ HCTOYHUK U3TYUCHUS HHAYKTUBHO-CBs3anHas miasma (MCIT)?
13. DneMeHTBl M HIDKHAS TpaHHULA ONpPEAETSIEMBIX COJEPXKAaHUH B ATOMHO-dMHCCHOHHOM METOJE
aHaIu3a.
14. CyurHocTh MeTO]a aTOMHO-a0COPOIIMOHHOTO aHAIH3A.
15. 3akonst AAA. [IpuHOHIHATBEHAS CXeMa aTOMHO-a0COpOIMOHHOTO CIEKTpodoTOMETpA.
16. VcTouHMKM pe30HAHCHO-TIOTJIOMIAEMOTO U3IIyYSHHUS B METO/I€ AaTOMHO-a0COPOIIMOHHOTO aHATIHN3a
17. Ananms3atopsl B aTOMHO-a0COpOIIMOHHOM aHAIIU3E.
18. CymiHocTs Macc-CHEKTPaIbHOTO aHAIIN3a.
19. TlpuHnMIuaNbHAS CXeMa MacC-CIICKTPOMETPA.
20. Oo6nactu npumenenust MCA u qocrouncrsa MCA.
21. HazoBuTe OCHOBHBIE CIIOCOOBI pa3/ielieHHsl HOHOB B IPOCTPAHCTBE.
22. Ha yem ocHoBaH kayecTBeHHBIH MCA, nipezesbl o0HapyxeHus 3eMenToB B MCA.
26. CyTb TUTPUMETPUYECKOTO METO/a aHAJIN3a, JOCTOMHCTBA M HEJIOCTATKH, NPE/IENbl 00HAPYKEHHSI.
27. VIHAMKATOpHl B TUTPUMETPUYECKUX METOAaX. TpeOOBaHMS K XMUMHYECKUM DPEAKIHsM, JICKAIIUM B
OCHOBE TUTPUMETPHUUCCKHX METO/IOB aHAJIN3a.
28. CrocoObI TUTPOBAHUS.
29. CymHOCTh NOTEHIIMOMETPUYECKOTO aHallN3a, T0CTONHCTBA. 3akoH HepHeTa.
30. Paznmune npsiMOif MOTEHIIMOMETPUH U TIOTEHIMOMETPHYECKOTO THTPOBAHUSL.
31. Krnaccudwukamys v GyHKIHUH SJIEKTPOJOB B TOTCHIIHOMETPHH.
32. Buasl KpUBBIX B MOTEHIMOMETPHYECKOM THTPOBAHHH.
33. KomrneHCalMoHHbIH 1 HEKOMIIEHCAIIMOHHBIH METO bl HOTEHI[HOMETPUYECKOTO TUTPOBAHHSI.
34. CnekrpodoToMeTpruuecKre METO/Ibl aHAITN3A.
35. TIpuGopsl 11s TPOBEICHNUS aHAITU3A.
36. KonaykroMeTpuueckuil aHaJIn3, IPUHIIKII, JOCTOMHCTBA M HEJOCTATKH.
37. CyTb METOJIOB SIIEPHOM CIIEKTPOCKOINMUH, KiacCH(UKAINS METOOB.
38. CmocoObI Be[icHHsT aKTHBHBIX SAECP B aHAIM3UPYEMBIil 00pasell.
39. IIpuHMII sIEpHO-MarHUTHOT'O PE30HAHCA.
40. TepMuueckuii METO| OTIPEEIICHNS] MUHEPAJIBHOI'O COCTABA PYABI
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IlepeyeHnnb padoT, BHIMOJTHSIEMBIX B MPoIlecce M3YUeHHs TUCIUILTUHBI (MoayJisi, npakTuku, HUP)

1. JlaboparopHble paboTHI B cemecTpe
2. KoHTposnbHbIe paboThI
3. Jlomammnee 3amanne (pedepar)

OIIeHO‘-IHbIe MarTepuaJjJbl (OIIeHO‘IH])Ie CpelICTBa), HCIOJb3YEMBIC JISl 9K3aMECHaA

OK3aMeH He MPeayCMOTPeH

MeToaHMKA OLIEHKH Pe3yJbTATOB 00yUeHHUs 10 TMCUMILIHHE (Moay.Jiio, npakTuke, HUP)

e TpeOoBaHUs K OLIECHUBAHUIO B COOTBETCTBUH C YUEOHBIM IIJIAHOM: 3a4eT B / CEMECTpE.

e Cucrema OLECHUBaHHUS, UCIOJb3yeMas IpernojaBaresieM ISl TeKylled OLEHKH YCIIeBaeMOCTH B 7
ceMecTpe - OaJIbHO-PEHTHHIOBas:
- mocereHue 3aaaTuii — 1 6a 3a 1 3anstue (Bcero 17 JeKIHOHHBIX 3aHATHIT), HTOro He Ooiiee 17 Gaiios;
- BBIMIOJTHCHHE IMPAKTHIECKUX pabot, Bcero 4 pabotel B cemectpe mo 10 Gammos, uroro He Gomee 40
0aios;
- BBITIOJIHEHHE KOHTPOJIBHBIX pabot, Bcero 3 pabotel B cemecTpe mo 12 Gammos, utoro He Goiee 36
0aios;
- BBIIIOJTHEHHME JTOMAIIHETO 3aJaHusg — 10 / 0aluioB
HUTOI'O ue 6omree 100 6amoB B cemecTpe.

e  VYcoBHe NONydYeHHMs 3a4eTa 110 JUCHUIINHE — Hannuue He MeHee 60 6anioB ceMecTpoBoil paboTHI.

6. YA EBHO-METOINMYECKOE 1 THOOPMAIIMOHHOE OBECHEYEHHUE JUCHUITIJIMHBI

6.1. Pexomenayemasi iuTepaTypa

6.1.1 OcHoBHas JuTEeparypa

O003HaYeH ABTOpBI, 3ariaBue Bbubaunorexka H3naTeabcTBo
ue COCTABHUTEJIH , TOX
J1.1 Xan, I''A. OnpoboBaHne 1 KOHTPOIb HTB I'd HUTY MHUCuC M. : Henpa,
TEXHOJIOTHYECKUX MPOIIECCOB 1979 .-253 c.
oOoraieHus.
6.1.2 JlonoJiHMTEJIbHAS JIUTEpaTypa
O6o3HaueH ABTOpBI, 3arnaBue bubauoreka H3nareancTBO
ne COCTABHUTEJIH , TOIT
J2.1 ABIIOXMH, OcHoBBI 0OoTaeHHS YHuBepcureTckas Mocksa :
B.M. TIOJIE3HBIX UCKOIIAEMBIX: oubmmoreka ONLINE I'opnas xHura,
y4eOHHK JJ1sl BY30B : B 2-X T. URL: 2008.
T. 1. O6oramienue mone3Hsix  |https://biblioclub.ru/index.php?g
HCKOIIAEMBIX age=book&id=100028
6.1.3 MeTtoanueckue MaTepuabl
O6o03HaueHH ABTODHI, 3ariaBue bubmmoreka W3narenscTBO, TOI
e COCTaBHUTEI
nu
J3.1
6.2. Ilepeuenn pecypcoB HHGOPMANIMOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTH « AHTEpHET
21 www.google.ru
D2
23

6.3. IlepeyeHb NpOrpaMMHOro odecneyeHust

6.3.1 lonoJHUTeNbHASI TEXHHYECKAS JOKYMeHTAuMs/uHdopMaums

1 |

6.4. Hepeqeﬂb I/l]-[(l)OpMa]_[l/IOHHLIX CIIpaBOYHBLIX CUCTEM U l'[pO(l)eCCl/IOHaJ'[bHL]X 0a3 JAHHBIX

ni

n2

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUME JMCHUITJIMHBI

7.1 Ayn. 101. JleknmoHHast ayaquTopus. AyIATOPHS IS IPAKTHUECKUX 3aHATHH.
1. KoMmieKkT My IbTUMEIMIHON anmapaTypsl:

— CHCTEMHBIH OJIOK 1 MOHUTOD;

— MyJIbTHMEINA-TIPOEKTOP;

2. KommekT yueOHoi#t Mebenu Ha 90 mocajoYHbIX MECT.



https://biblioclub.ru/index.php?page=book&id=100028
https://biblioclub.ru/index.php?page=book&id=100028
http://www.google.ru/

[Iporpammuoe obecnieyeHue
— WINHOME 10 RUS OLP NL Acdmc Legalization GetGen;
— Office Professional Plus 2016 RUS OLP NL Acdmc

7.2 Ayn. 115. Jlabopatopus «OboramieHre moJie3HpIX HeKonaeMbix» [lomermenne 2. Ayauropus st
poBeIeHNUs Tab0opaTOPHBIX padoT.

[lepeueHs OCHOBHOTO 000PYIOBaHUSA, YI€OHO-HATIIITHBIX TOCOOMIA:
. Cenapatop anekrpomarHuTHEIH OBM-32/20 ¢ myapTOM yrpaBieHus — 2 MIT.;
. Cokparurens pudensapiit 934PM — 1 mrt.;

. Cenaparop anextpocraruueckuii 9JIKOP-1 — 1 mr.;

. AHanmzaTtop rpanyinomerpudeckoro cocrapa ®CX-5 — 1 mr.

. TpyOuarslii MarauTHbI ananuzaTop 25-CT3 — 1 .

. YabTtpa3zsykosast Moiika RK — 1 mT.

. Konnekuus pyn;

. Hab6op curt — 3 mr.;

. CymmieHbIH mkad — 2 mrT.;

10. Becsr BJITD-500 — 1 mr.;

11. Becer BT-300 — 1 mmT.;

12. Mukpockon pyaHbii — 1 wmr.;

13. buHokynsipHas ayna — 1 mr.;

14. Habop xuMu4eckoit mocyapl — 2 miT.;

15. Hentpudyra IJIK-1 — 1 w.;

16. Dkcukarop — 4 mr.;

17. Habop xon6 V=250; 0,5; 1 m.

18. KomrutekT yue6HOI MeOenu Ha 36 mocaqouHbIX MECT.

O 0 1N DN K W —

8. METOAMYECKHUE YKA3ZAHUA JJIA OBYYAIOHIUXCA 11O U3YYEHUIO TN CIUIIJIMHBI

[pucrynas K M3y4eHHIO IMCUMIUIMHBI, CTYACHTY HEOOXOJIMMO BHHUMATENILHO O3HAKOMHTBCS C TEMaTHYEeCKUM
IIJIAHOM 3aHATUH, CIUCKOM PEKOMEHI0BaHHON JIUTEPATYPBL.

CrenyeT yACHHUTb IOCIE0BATEIBHOCTh BHIOJIHEHUS HHINBUTYyaJIbHBIX yUEOHBIX 3aJaHHMH.

CamocrosTenbHas paboTa CTyIeHTa IpenonaraeT paboTy ¢ Hay4HOW U yueOHOM InTepaTypoi, yMeHUe co3/1aBaTh
TEKCTHI ¥ MPE3eHTAllMU. YPOBEHb U TNIyOMHA YCBOCHHS JWCLUUIUIMHBI 3aBUCSAT OT aKTUBHOM M CUCTEMaTHYECKOIt
paboThl Ha JEKIMAX, U3YYEHUS PEKOMEHIOBAHHON JIUTEpaTyphbl, BHIMOJHEHUS KOHTPOJBHBIX HHUCHMEHHBIX
3aJaHuH.

[Ipu n3yueHnn AUCHUILTUHBI CTYIEHTHI BBIIOIHAIOT CIEAYIONINE 3a0aHUS:

- U3y4aloT PeKOMECHJOBAaHHYIO HAYYHO-TIPAKTHIECKYIO U yIeOHYIO IUTEPaTypy;

- BBITIOJIHAIOT 33JaHNUs, IPEyCMOTPEHHBIE ISl CAMOCTOATENILHON PabOThI.

OCHOBHBIMH BHIaMH ayJUTOPHOM PabOThI CTYACHTOB ABISIFOTCS KWK U TIPAKTUYECKHE 3aHSTHSL.
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